Summary. Antiserum against gonadotrophin-releasing hormone (GnRH) was infused into one ovary in 4 prepubertal gilts and control porcine serum was infused into one ovary in 4 other gilts. Ovaries were infused for 156 h, after which infused and non\x=req-\ infused ovaries were removed surgically and processed for histology. Infusion of GnRH antibodies did not alter (P > 0\m=.\10) concentrations of luteinizing hormone (LH), follicle-stimulating hormone (FSH) or oestradiol-17\g=b\, and GnRH titres in peripheral circulation were low, averaging 1:15. Weights of ovaries not infused were similar (P > 0\m=.\10) between treatment groups. There were fewer (P < 0\m=.\05) follicles >0\m=.\5mm in diameter in the ovaries infused with GnRH antiserum than in the others, but there were no differences (P > 0\m=.\10) between treatment groups in the number of follicles < 0\m=.\5 mmin diameter. Infusion of GnRH antibodies increased (P < 0\m=.\05) the incidence of atresia in follicles with > 4 layers of granulosa cells compared with the other treatment groups. These results provide evidence that a peptide binding to the GnRH antibodies is involved directly in ovarian follicular development.
Introduction
Gilts actively immunized against gonadotrophin-releasing hormone (GnRH) became acyclic and concentrations of luteinizing hormone (LH), follicle-stimulating hormone (FSH) and ovarian steroids declined to nondetectable levels (Esbenshade & Britt, 1985) . Ovarian and uterine weights in immunized animals were reduced, the ovaries contained few antral follicles, and a high percent¬ age of follicles with >4 layers of granulosa cells were atretic (Esbenshade, 1987;  Traywick & Esbenshade, 1988) . Several approaches, none of which has been successful, have been employed to induce follicular development in these acyclic pigs. Gilts, actively immunized against GnRH, did not respond to a single injection or multiple injections of pregnant mares' serum gonadotrophin (PMSG) and intravenous injections of lyophilized pituitary extracts (Esbenshade, 1987) . Attempts to induce follicular development were unsuccessful when a GnRH agonist, which did not cross react with the GnRH antibodies, was administered every other hour for 72 or 144 h (Traywick & Esbenshade, 1988) .
In attempts to initiate follicular development in gilts actively immunized against GnRH, the immunoneutralization of hypothalamic GnRH was considered to be the cause of reproductive failure. However, evidence is accumulating that GnRH may have a direct action on pig ovaries and, in particular, on porcine granulosa cells. Massicotte et ai (1980) reported that a GnRH agonist inhibited FSH-stimulated, cyclic AMP accumulation in porcine granulosa cells. Similarly, Ledwitz-Rigby (1990) Preparation and delivery ofinfusion sera. GnRH immunoserum used for ovarian infusion was collected previously from pigs immunized against GnRH and then lyophilized. The lyophilized antiserum was resuspended in deionized water, and antibody titre to GnRH was determined by serial dilutions of the sera as described by Esbenshade & Britt (1985) . The titre, expressed as the dilution that bound 50% of the 125I-GnRH, was assessed to be 1:19 000. Theserum was further diluted with saline (0-9% NaCl) to a dilution that contained an antibody titre of 1:333. Normal porcine serum from ovariectomized animals was diluted in saline to a similar degree and used as control serum counted, but not assessed for incidence of atresia.
Hormone analysis and antibody titres. Serum concentrations of oestradiol-17ß were quantified by previously reported and validated radioimmunoassays (Cox et ai, 1987) . Recovery of radiolabelled oestradiol following extrac¬ tion averaged 88%. Average assay sensitivity was 2 pg/ml and the intra-and interassay coefficients of variation were 14-2 and 161%, respectively. Serum LH concentrations were quantified by radioimmunoassay (Stevenson et ai, 1981; Armstrong et ai, 1987) with porcine LH (LER-783-6) used as the standard and radioiodinated antigen, and antipLH (GDN 566) as the antibody. Average sensitivity of the LH assays, determined at 90% of the total binding, was 0-3 ng/ml. Intra-and interassay coefficients of variation were 14-5 and 16-5%, respectively. Serum FSH was quantified by radioimmunoassay procedures using anti-pFSH (USDA-10-07P), pFSH (USDA-FSH-PPI) as the radioiodinated antigen, and pFSH (USDA-pFSH-B-1) as the standard (Guthrie & Bolt, 1983 as modified by Esbenshade & Britt, 1985) . Average assay sensitivity was 14-5 ng/ml. Intra-and interassay coefficients of variation were 151 and 14-6%, respectively. GnRH 
Ovarian weight
The weight of ovaries not infused with serum for gilts treated with GnRH antiserum and with control serum was, respectively, 3-7 ± 0-9 and 4-4 + 1 -6 g ( > 010).
Ovarian histology
The total number of class I follicles and incidence of atresia were similar (P > 010) for all ovaries without regard to infusion status or serum being infused ( Table 2 ). The number of class II follicles was similar (P > 010) in all treatment groups. The percentage of class II follicles that were classified as atretic in ovaries infused with GnRH antiserum (70%) was greater (P < 005) than those infused with porcine serum (50%), or those not infused from either group (50% and 44% from control and GnRH-antiserum groups, respectively). The numbers of class III follicles were similar (P > 010), but the percentage that were atretic was higher in the ovaries infused with GnRH antiserum than in ovaries not infused. The total number of follicles in class IV was lower (P < 005) in ovaries infused with GnRH antiserum than in noninfused ovaries of both groups or in ovaries infused with control serum. (Table 2) .
Intra-ovarian infusion of GnRH antiserum reduced the number of follicles >0-5mm in diameter and induced atresia in a high percentage of follicles with >4 layers of granulosa cells. These results are similar to those reported previously where ovaries taken from gilts actively immunized against GnRH contained few antral follicles and most (> 98%) of the follicles with >4 layers of granulosa cells were atretic (Esbenshade, 1987; Traywick & Esbenshade, 1988) . Infusion of control serum in the present study did not alter the number of follicles or the incidence of atresia. The findings observed here together with those reported previously suggest that the GnRH anti¬ bodies are binding an antigen in the ovary and interfering with folliculogenesis in pigs. The antigen is involved in the early stages of follicular development as disruption of follicular development occurs in preantral follicles with 4 or more layers of granulosa cells. A GnRH-like peptide(s) has been postulated to exist in the ovaries of a range of species (Aten et ai, 1986; Ireland et ai, 1988) . Specific receptors that bind GnRH and GnRH agonist have also been shown to exist in a range of species (Clayton et ai, 1979; Jones et ai, 1980; Latouche et ai, 1989) and the actions of these compounds on the ovary have been reported to be both stimu¬ latory and inhibitory. Although Brown & Reeves (1983) , using a radioreceptor assay of ovarian homogenates, reported that porcine ovaries lacked GnRH receptors, several lines of evidence indicate that a physiological action of a GnRH-like compound at the level of the ovary is a component of folliculogenesis in pigs. Massicotte et ai (1980) demonstrated that the addition of a GnRH agonist to porcine granulosa cells inhibited FSH-stimulated cyclic AMP accumulation and progesterone secretion and Ledwitz-Rigby (1990) reported that a GnRH agonist depressed basal and LH-stimulated progesterone secretion by porcine granulosa cells of antral follicles > 3 mm in diameter. Jackson et ai (1989) detected the presence of a compound in the ovary of pigs with immunological properties of GnRH that is associated with small atretic follicles.
Data from pigs (Ledwitz-Rigby & Dement-Liebenow, 1989) and humans (Latouche et ai, 1989) suggest that not all follicles have receptors for GnRH-like compounds and that the presence of a GnRH-like compound may be associated with pycnotic nuclei and atresia (P. DementLiebenow & F. Ledwitz-Rigby as cited in Ledwitz-Rigby, 1990 ). In the present study, localized intra-ovarian infusion of GnRH antibodies was associated with an increase in the incidence of atresia in preantral follicles, indicating that the peptide binding to the antibodies would be located in follicles at this stage of development.
The antibody against GnRH used in the present study was polyclonal. Cross reactivity tests exhibited <1% cross reactivity of the GnRH antiserum with 2 GnRH analogues, D-(Ala6, des-Gly-NH210) (Traywick & Esbenshade, 1987) 
